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(54) INK JET HEAD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To simplify assembling steps, and to improve 
the production efficiency and the yield by facilitating the 
removal of an electrode in a multi-channel ink jet head. 
CONSTITUTION: End face electrodes are formed at 
both end faces of piezoelectric elements 7 of 
piezoelectric element rows 4 of two rows, end face 
electrodes of the end face side opposed with the rows 4 
are connected to a common electrode 24 on a board 3, 
the end face electrodes of the end face side not 
opposed are connected to individual electrodes 22 
provided on the board 3, and the electrodes 22 of the 
board 3 are divided at each elements 7 by a split groove 
21 formed in the direction perpendicular to the arraying 
direction of the plurality of the elements 7. 
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4*88^ 8-108534 



0>S.mm=f-i^ b^^Elf^J^'>* < <t £ 2 *iJIS*>J L 
tz<< ><7 pony KCifclNT. lulB25U0fiEm^ 

\z jfc l> T . Sir EttttLt (z li^&JE «*-=f-^J H t ItffBffiaO) 
<C & E BSi^J * < t * 2 Ltc*f i^x 

Wilt, ltrE2tt(DES*^^U— h*^4x-F*t4 
HB*fz % TOE*«±rc«S(«ffiffl/<* — 

scDfflsijsa^a-r^ct ^^m^r-r ^-f ><7 ^x ^ 

[»*316] if ^ 5 |ZE«G)-f k 
(0»5S*26frj3t%T. TOEMilztt^AWBEWIW- 

7 ] RjftS 3 7?>M 6 <3 t^"r*t*McE»0)-f > 



[o O O 1 ] 
[0 0 0 2] 

[ft*<Z)&ffi] -f HB»**tt,^^ K£E 

£tt± izftflM- £ C fc ft < EK-T £ C <t *<T* * t ft 
lz. E»^n-te^3^#*lc*«-e**ct^*9--EI» 

• <?£V£ft-f&NTM KP^^>^*7> K (dod) 
*«£3!Ei::ftoTl** 0 fit, DOD*3*a> + lzl*. Br 

[0003] «toyW^;i9 hsfrstf** 
- iz «fe o x * rc*±-r « / ^fjj^-r * * ox* 

fey. «*.lfl$3*BS6 1 -5 9 9 1 3^$g|zEK**l 

*t-2£iEIS:U COt-^t^^SIgifM 
^s::£T?fc-$^®iz/<^£^££i±. zntZto 
<< >*3KW30>E*-t#lz J: oT-f sssaftit^ 

^cDfe^xDiim^iis-i o^sec-e&y. t— £ 
8S2£(±3 o o^ic^t^-T^o 

[0004] Z(Ds<7)[,is3Ly h^^li. 7^7faX- 

[0 0 0 5] C^Ll^^LT. M0)t e xy7^faX- 
ZttlZlZ* «|ittf^B86 0-8 9 5 3^«IZEK 

* J^^K zoy X;uz»6) LT»Si*aicffi«*^* IB 

^*1±5>^xC (J^T rfgi;*5£j ^tNdo ) «iltt 
4$K¥3-i 0 8 4 e^fglzESc^tiT^^Jiaic. 

5 e Z^t 0 xyT^^JLX-~^^T*li. JEm^ftr® 
-»1 0/£secO)tt%±3&^y^|Hic|6g*ti. -f >^70 




*MSI*BE«*^«>Ktt*7cf=Rrw4:lc < fcoT^tt 

[0006] ia)ex^7^fai-?sao>rtoas 

«liEt*?JESt§Sl tottlzib-oXlt. Ell 
icSSItto-r £ £ I* 5 SttTt^ft 

■RTtt«:affi*aE^*-&*W2a)»aica&-Dri4. smut 

[0 0 0 7] #3fc. S20fcfx77^faX-^^fC 
tLtlt #J*.I*4#§8¥4-1 6 3 5 3*4*«f::BB3F* 

~ hSmiB«Bf*lRli:lIS"r**lPlT?fflKlinXLT*tt 
[O 0 0 8] 

EMJiJSEtLfc-f^^x^ Kfrfcuxi*. 
■a£o>fttt*<BKi=&«. 

[O O O 9] ±&L/=«*<D*f >£i>x<* 

KOctaic. 1 ttOJES^^l/- h$ 2SOEl^ 

*fl^<DE«**f=«WttIXLfc«. «*<&EE«*tPIc 

n»a>«a*tt«r*wir4a»TH«-cfty. Emm 

[0 0 10] *$|IP1M\ _hE0)^»=«5^T«cS*tfct(D 
"efey. £^-v>*;u C^i^-zXno co*f>£i/x? 
h^^ RcfcMf£®aoiXfci5L£§^i::U MJ&TXfl 

[ooi i ] 




%fm¥-8~- 1 0 8 5 3 4 



OT. lulH2?iJ(7)Em^^J^>#Emm : F<7>MS®iri4 
*Jh.*MB1B«a#»J***U *EE«**58<B»lR)-r* 

&*ifc*a«ar=s«s*u ftEixrn^nitr^ 
ftttstu cosc±o>flai«aid:tirGaft(DS*»?- 

[OOI 2] R*S2©^ >£i?x-y K(*. JtE 

[O 0 1 3] St3RJS3G)-f >J5i»; h"*V K(DS3t* 

s»*u j etL^ttw^®ic^@ma^^^Lyc2fto 
Eif^^L/- k sitrE»a±ica6wr3aa lts^ l 
c*i&2«<Dffi«sH^u— h&tf»a±(D«si 

«affl/<*— >*Bfffi<Dtf^^-eH»lz«BfJnxLT, 

»fi-ha>«su*affl/<*— >*#e«*^sa>fl»i«a 

[0 0 1 4] B*S4^>{?i?i^ KflDJStfMS 
(cfcivr. 1tTlB2ft<DEEmm : F^L/~K^l/a3EJi<D<l 

*j«affl/<*— >*wsoe^^THftic«BfanxLfc 
B«ar=tt«'r«fta«a^tt«««tt«m«ft$xii 

[OOI 5] R#*5<D-f >^ i/x-y h^y KtD»3fc& 
< ±15IB*^3<D-f>^i?x^ K(D»aS** 

[0 0 16] H*S6©-f>J5i7 K©«a* 

«Rinx*iz»ii**t<j:^a*o*a»^»tf**t. - 
«>*aiirti=itrE*a«affl/<*->^»*a?*tr^6 

[OOI 7] B*a7W^5iy h"^ KOOKfi* 
±EH*^3 7bM6<DU-r*L*N<D-r>^^x^ K 



(4) 



8-1 O 8 5 3 4 



[0 O 1 8] 

Iff mi iS*3Si o-f>5 5i^ h^> K(4* 2^iJ(DE 

±©*E«»*WMi::»i+fc#a«aic«au #ees 

«*5U©»«I Lttl*BBBa*IB*aeaK&Jbl=aBa 
T% *«>»*±lzfl3W«affl/<*->*»*LTfe*. 

smst^ ^ u— h ^sjuraax l xm*o>Emm=¥-iz#ft 
r*i#t«»«a»/<*— >*»HLT#ff«**a> 
«ffi«a*»«-r*«»j«a^-r*ci:^-e#. aaia 

a®fflaSLA<lB'*I=:tt*. " * 

,[0019] Sf3jtJg2(D-r>^ 9i9 h^ KI4* ±12 
»*91 ^^vit/ b^v KlzfiL^T, *ffi±lcl4 

LTi\*o>-e. a^osax^AtfajHvai^^Mrs 
t*(c»w**L3ftt^*a«a*««'e&. fisjKa&it 
■eft < *a«a«>affl l t»«»rcft*. 

[0 O 2 O] H*S3fl)^^i?i9 h^v Kaaa* 

att. *a±i=*a&aai«a«/<*— **l 
j e4iwaBf=*a«at»rtLfc2tkoff«**^u— 
hs»a±ica6^jicaALT«'&Lfca. c*tt>2*fc<D 
ei^^u- h&tf*«±a>«ai«ajB/<*— >*8r 

- Klr*ft?;h.*E**?aSBJ*1-**B4>E*B?- 

i=#«r*fcraB*r:: % at«±o>a««affl/<*— 
E«*^»::*<D»ffi«a£»«*4«»j«ai=#«-r 
£<ot% a»j«ao)s»ajL35<i»*(cft* 0 

[002 1] RsRS^O-f >9 viv h^'^ KflDSa» 
l=6l*T. 2tfeCDSmm : F^ > U— hatf»«±(Dffl»J« 

xBta«r*cfc. Bwi=*aBa*a«-ce« ^a 
■aoatBLtwmizft*. 

[0 0 2 2] »3ft«5 0>-f >*S*X!y b^v KODSat* 

ai*. ±iBBi*ffl3a)-r>^i?x^ h^y Ka>aB«a 

*a«affl/<$— >s^ffiL/s=a>-if. •©KiDXfcfcoT 
»a*#ifc*a«affl/<*— >±i=»«tt»»t«*x 

[00 2 3] H*a6 0)-f^i?i^ K<z>»a* 

2fei*. ±iHa*3S5<D-f>^^x^ k-n^ Ko>aa^a 
*(=#wa?*i«:^a*a)ftaa*»aL. comsw 



[0 0 2 4] IS^li7C0^>^ vx v h^;/ KOOSa* 
ai*. ±fSiS3Ra3^M6CDl^-rtLA^-f >^i?x-> h 

[0 0 2 5] 

[HJS0I1] BIT, s|cftaa)MkfllrBti-aaftMLT 
'Kfflt*. Hi B*««0-WII*ft-f>*5?iv 

■ I4H1 a>A-ABfc»3KBB. 114 (4^1 1 OB- B$| 
I=»9BBB-Cft4&. 

[0026] CCD-f >^ h^ KI4. T^^zlX 

—$=L~y h 1 :07^fal- ^^l— ^ h 1 ±13 

hi (4. <C3±i:«tOEIXTtNKlX« 
*2$U0>E«B^W4 f 4;fttfC;h.&2M0)EE«B*-a] 
4, 4**yBfc7U— A5£attfl6l=J:-3T«*L 

* rBBasEB*^j £1*3. ) 7, 

^SBESStTj tU5o ) 8, B-fc*3ESleeSUL*: 
/W trv?BB£LTl*«. 

[0 0 2 7] ittii^ K2I4. £V T^^ASJI 1 « 
MLfcSMl 2±ic. jklEEBKaEBVtBA-rSB 

tKB9EBb/kb*m 3*«»u caBXBBB/iMM* 

i 3±[c4g8fc0>/X;n 5^^^ELfc-/X;u^L/— h i 
6*»»LTfty. ctibSMi2, SSSEB^Affi 

o>#B»aEa* j f-7 f 7— iz»«i-r*y-f *?^a« 
1 1 **-r4*4i-?*iBaALfca»a>iiDffaBi 7* 

i ?£/&U froyX/ui 5, 1 5— SEEBB^MflDftE 
I&SJEEmflH 1 7 , 7-»lz»fiiLTIB$!ILTl*So 
T. h2(4^CDS©)3£l 2tfSffMl 8 

IU^t7^faX-^a_7 h 1 ±f=BltBtt-e«ft 

[0028] ::t\ 7^faX-^az^ hi 
3(4. mZO. 5~5mmSJ£T? % L frtESSt^lCftlfc 

*rRa>*a>^e>;ts:y. mmm^t^izm^a^^^^ 

[0 0 2 9] C(7)»«3±a>EBS^-<Z)^JS*lBji:SS 
■T**lRia>BB«l=H4#aBB^-M4 f 4 0<1/?CDEI!) 




t*«r«»i«»2i ■c»n*4ifc«ai«a2 2 i 22 
~'tfi»&itixi*ztmz* #Et*wi4, 4BB-e«r 

ic. ca>»si3i2 1 cty t,sRi*ftaai2 3 3Mme**u 

uO*i!2 3lzl4ftEERK*-M4. 4£>fl4 0>Rl!)ffl! 
^2 5*<gg!$*is 0 

[0 0 3 0] ER»H4«HiJ2'r 7 

atfis»E«*?8iLTi*. 1 om&L±<Dmmm& 
nm+zmi^xi^Zo ^osiiEt^ii 

3 (C^-r ct 5 mtS 20~50/i m/ 1 Jf<D P Z T 
(=Pb (Zr-Ti) O3) 26t, f^a//m/HO 
i'^ya-A (AgPd) A^&ft*Wffl«a2 7 b& 
SSlzaHLfct»0)Tf&So I$20-50/im/ll 

co^m^ <t -r « c £ ic cfc o risi&mEoismEit £ h 
*l. ■«*.(* 2 0-50 vo>/<;^«ffiT?JE«*T-a)«i?. 

5£jgl O O O V/rara*»SCi:*^*-6. ftfc. EtfR 
LTfflt^*»fitt±:Eir|86*i*ta)-e«i:<. -R 
IwBEBS-T-Wft^ Ltffi^b*l§BaTi0 3 , PbT i 

0 3 . (NaK) NbO3«0BR«{*ft££fill*«::£:t 

[0 03 1 ] fit, frE*X?M4 0>«IRE*R¥ 
7©ffi«ffil=l4SHRO«»«a2 7, 2 7J1|^|: 
JS«LfcAgPd3&^6<C*«a«a2 8, 2 9*Rlt, * 
EE«»*W4, 4©#B»«ffi«SR^-7 0»lR|-r*«K 
fl<D»Ma2 9, 2 9-S*«3±0)ftiB»«2 4 fC 
WttSf»3 i S*LT»«U ftEl«fH4, 4 
oftRRfiiEERR^cDSfii L$i^ii)0)ttilS2 

8, 2 8— *att3±a>ffl»J«tt2 2, 2-titttJI 
»«3 2^LT8«lt^«o MMU2 2, 22 
"■*tf*lM2 4ICI4F PC^T— ^;U3 3 36<»«S*L 

^MLt, K»»ff«* : F7|zttaB*fiiG>#tfG)aE 
tt^iB$4t«. ftfc. BS»E«*?-8|::-31\t*» 

^n±naiEifT7 ^n«i=ra^Rit&*iTi^ 

[0 0 3 2] 7L/-A5I1 B 2 |Z3F*r «fc 3 Cl* ©fit. 

4, 4fC2}j£-r£S?LS5 5 a , 5b^SLtMLT 

[0 0 3 3] fclc. «iaz^ h 2 COgUjffi 1 2 14. 11 
3l=*T*9f=T«*KS»»tfffl*ti 3ffld!4¥il@<£: 
U EEm^^)J4fi!]l4^n ; ?tiJl^<7)a?S:^y-rT^5 
A«« 12a. R$«« 1 2 b Alfi&lf tttt 1 2c» 




$#§§¥8- 1 0 8 5 3 4 



[0 0 3 4] RKftRKRtmi 3 14. SMffii 2±@ 
t;X;^i/- hi 6tofHrctt»LTloS3SSi 7cd 

asKB&rttHM oai;±ffl?sagtt»^jsEws4 1 x~m 

[0 0 3 5] T«»S3Stt«*«#4 0I* % filfil 2 
-t® * :hfc«3tete«lfi:7 -f JUAfr 6 ft y % H 2 lz 

*-r«fc5i=±«a*a»»a»»4 1 ^ffl^orBEmm 

^*U4(D#R»«lBE««*7 t 7-(:r#J6LT#*&:& 
LfctaEE&Mi 7 0>XB£KR-r«J:«rc» ftlnffaa 

i 7^o-r>^«»»**tefcaE(*«a«4 2*^flE-r 

Z>&8L<Dtomffi&U4 3 <hr. iDE**! 7, 1 7-OJI 
Hlc*a-f >^3tB4 4*^fiE-r*nMH5»«i4 5tA^ 
t>ft& e ftfc. AfllPHRSM 3(4BES^ : F^J4 > 4*<2 
W^fiE**LTL^*Ci:Iz»J6LT2W^riE**i. *M0D 
>*3SB4 4 iLTl**. ±««MSEB^A 

»»4 1 14. Tfiiss%B^dt«#4o jzHsraaooa^e 

T* fc £ T«#R3SBJBJ£»» 4 O CDS5f*Saffl 4 2 

iraa-r**»36«ft^ja-e»ft« 0 
[oo3 6] yx;^i/-hi 6 icfi-r 

fey. z©/X;n 5(Datt-f>^*taa«<Diia-r?3 

[0037] fit* ^O-f 2/0£?x? h*t? KIC&I* 
TI4. 4EWTJII4, 4 0>K»ajmB*^-7 f 7-$ 

^*«icER-r« % -rftfctu yx;naw*fii (Ernst 

4 (^igiiajsmm^ 7 <t te^oemst^j 4 ©as 
UE.mm* s £ tfn^jiz. — *.o>£E««*w 4 o^^ai 

Elf^ 8 <h WXChKWm^m 4 0OBRflSSRX7- 7 

^AfflM 1, 11 flDE&Ml 7, 1 

15, 1 6-<-£<TAttl=ft*J:3lcRftT. / XJKEK 

[0 0 3 8] ^IC. C0^>^vi7 h^V KflDRfiX 
* ai^OL^TRBB-r-B. ^fl)Y>^i/x^ h^v^ KI4. ^ 
' A7^fai-^i-^ hi h2££EiJ* 
' (Ofc&tt laz^ hi, 2^g^S-&LT^3tt 

^n^/hi, 2a>aaiRi±*a>o^«^f*i+*ctA^ 

t#t#HIM±t*fc*C, inxffi#itx^T*S«l 
tf«4LW7*fai- ^JL--/ hi <b. fiSSOtt 

K^p a n Mg{*^rsi±-r^o kit. *»«icRwr*p 

[0 0 3 9] 5fT. 7^fn-n-^ hi co^raxs 




4#B8¥ 8- 1 0 8 5 3 4 



<^^-r^>c fit. Kfi3amm#i=«HM2 2 
*»*"*-*fe«>a>flsij«ffiffl/<$— >6 i, 61 
•t&t&iz* *a5»2 3rtatf*©ifi«fz»-3T«ii« 

[0040] fit, 06;&l/H7IZ3F-r«fcol^ mm 
®(C|uIHffi®m^2 8, 2 9$Mt^fr^«Ita 
6 3, 6 4 ti»Jt Lfc 2*0MaEIMt K 
«l=»*LfcBE«**^U— K65, 6 5^ iil^ 

Lx&mm^-f&o 2ft<7)EEm^ : ? L ^u-h6 

5, 6 5<DttraL&lMH0>tt9flMl6 3, 6 3^S3 
±<D#«»J«aJB/<* — >6 1 , 6 1|Z»«ttSS»JH 

®S*ttV*r6 6i:tW»l:Wlt*i*l=, 2*fctf> 

EtS^?l/-h6 5, 6 5<7>^|p3-r^^Mma6 4, 
6 4 £^*£ 3 i(Z>*a«affl/<* -> 6 2 IC»«14g» 

[0041] xi^x*. m8$Lifm9\ZTjk-r& : o\z^ $4 

ElS^^U- K6 5, 65^ ^SSIfieS, 6 

BfHT 7 XI*BS»E«*T- 8 £ ft (DEt«f 6 
8, "6 8-t#i|»rtU HB*|zaH5«a6 3, 64? 
«*©E«*^6 8 f 6 8— *fZ»«LT«(ffi«ff2 
8, 29t-r-So 

[0 0 4 2] C<D££\ ««3fzgfrS<D»**T?«I5XA/ 
■e#«»2 1 ^AtLT^^r-r^C^lz^oX. fl40>E 
1^6 8, 6 8-"£5E±l::aifc*«£#|z % ««3 

8, 6 8-SfZ^HLT. fl9J««2 2, 2 2-SM 

-tho znmzmmz 2, 2 2—\*ftm2*itzm*<DK 

IW68, 6 8-0)»filLftl^Mlffi«OMjSffi«a2 
8, 2 8-^»«!S*tt=**-ea&4. 
[0 0 4 3] — * % M3±©«Mafl/^->6 2 
litO-9tfS^©El*?6 8, 6 8— feC:#ll£*l 

»tt'3o>*aai2 3ic*tf»io»2 1 *<aL<ct^ 

M(DE«*^F6 8, 6 8--(7>^fRl-r^fig®fig<7)-r>tTO 

ttB*a£a«d*ifc$£-e&«. Lfc^ot, cob 

ox. f$mz2mo>Knm : ¥-6 8, 6 soaia-r^fiSH 
1S2 9, 2 9cc*«stifc*a«a2 4*a«-r*c 

ttfX-£Z> 0 

[0044] Z. OXvlZ^ CCt'lt *«±IZ^d6fl»J 



©*a*2 3t»*u co>*a»2 3rc*a«affl/< 

*->6 2^tfLT6&, C<Dat«3±jC-t*L-f*t5S 
3ffi®IC^®ma6 3, 6 4$»«Lfc2tt(DEt«*? 
U-K6 5, 6 5 *3tWlcaStLT*6Lfc*. C*t£ 
2*feC0Em^ : f L ^U~ K6 5, 6 5Stf»tt3±0tH 

tiffl/^->6 1,61 ei»»Dfcr^-CH»l::«Bf 

JDXLt, 2aa)Ei*^b-h6 5, 6 5***1-? 

ti&Kmm^m*, 4 tawr e 8 1= 

* *E««? 6 8 ft(DfiMia 2 2 lz»B L, L*** 
lf«ffl/^->6 2l*#«S*i:tel*J:5l::LTl*4. 
[0O 4 5] CCDct^l^-r^C^fZctor. 4$C:«J|£! 

"ff«*T--ea&*#jE«*T-6 8 aukttE*x?7) & 
zommom&LtfWimiztjii)^ l**2 5mde«*t- 
5ua>»«i-r4*iiiffi«a**a«afc»«r*ctf=j:o 

t, ®»IalK^ffiSr4fc«><7>ffl»jaa<X>®£liL*<§S 

r=a:y. 4 6f=«Rinx-ett»n**uat^*awa^< 

j6-r^«ric*a«a*««-e#r. aamsoKioxicj: 
oT^«s*tfcfl^a)E«*^*afcxa^«a[<ci^La 

[0 0 4 6] ^CT\ Et«^?U-h6 5©ffliJBI 
T?I4. E9 4&tfHl 0lz^-r<fc5f^ KHSPEmSS^ 

*VX;n 5(Dtf n©2fgfrtt*«fc5lzffl»linx 

LtElf ?-6 8 , 6 8-^MLTU§ 0 
[00 4 7] CCDcfc^fC-r^w^lZcfc^T. §Et*^ 

M4, 4oigiijaj£Em^ : f L 7, 

j'[004 8] :(D«tai:Lt, EBKT-OinXjWKT L 
' fcSfi 3 ±|Z7 U-A 5 $»f ft* L, FPC^T-^ 
3 3**tt3 0)flJSlJ«a2 2 f 2 2atf*aM2 4lZ 
^t1}UKXm^LX. 7^^al-^a-7h1 

t^c ftfc. FPc^-^ssiiEii^es, 6 8 

---a>M0>BlllttE*X?7 tftSEE«*^6 B^iffifiil 
[0 0 4 9] at*i=.-> - ffittttXS 

ffl*S3EBW&fiE*M* 4 o *^rtf*fca6©B*tt«Ife 

fe^IJ2 0-5 0//m?|Jga> h*7-{7^;Ul/i?7 h 
SMAlMaElcAo-C^S^—hU >!::« 



fit, 5fcB%V#£R£7?*ftSffl«fili* 
T. *B3fcffl#*»*L-CS«U I2 2lz^-f cfc^lzT 
llttiUIMlM4 ooili/<>->»j|L, 7k& 

[0050] ;X;^u-hi 6izi±«;KB3fc 
BKAtttM i *Bjftr*fctoa>£%1£«B-c?fe«V£ 

4 0-1 O O^mSSO K5-f ^Al/yX h^f^S 

^mituft&m&LT* ±BttBXBBA«tr4 1 <d?s 

[,0051] fit, C(Dcfc J 5(zLTtII!)«i 2i/X 

[00 5 2] &(Z. ±j&(D&o\ZLT&&LtzT<7Tn. 
x— ^zl- ^ h i ty&m=L~ v K2 <t£*&<S*#l*£ 0 "f 

a, 6 j+somizx* y— >mm&&m 

U K2(7)Si!jffil 2ffl3 £T:SIZ 

&o Z©*^ BKB/cin20JnEEttB-ex?K**>*»* 
»*«SJ6«ft-r*IBttBr*. ftfc. SHMiLt, T 
<7 U;b»0)xaE3^5E**-f ZfiDiCOVisTSTZ 'J U~ 

«fcl\, «»lz. »*E3lz-f >^«JS?L3 aCC-f >^«is 
/ W ^2 5 t»A Lr«HWI*B*«ft LTBS-T*. 
[0 0 5 3] *|z. £l±CD£z) lZ«j£Lfc:-f ><? S?x ? 

B*ttl=ffB* : FM4 f 4<DB»gpEESSl^7, 7 -|= 
2 0-5 o v©BB/<;u^«EE*9Jan-r*c:^icj:o 
/^xmffi*^WiD**tfcBttaJff1iB^7j6<«ffiL 

rgisffii 2 0D^-r^>^-<7^^Aan i s;xju 

5 2FfiH=B»*tS\ UnEEfcSi 7 0tl ftftfz 
cfcoTflnE&Mi 7rta>-<>*£»iEU -f>*#/X 

[0 0 5 4] fit, -04r*a>ttUJIwflioT»}£EaEB 
«ttlz.fc-3"Ci}DEE»EBl 7rtf=li«Tfl)ftff3b<»*r 




$#^¥8- 1 O 8 5 3 4 



-f7:7^A»1 l^5cO)ttB^RorlPff*Bl 7#5£ 
[00 5 5] C0>££. H^L«PlW>^*>^lcai: 
^ S6B 4 4 TSitftSSi^ 4 2 An 6 JtaE&M T7W 

«>fcB»ffla«*?-7fz/<;ux«EE*BiP"r*. 
[0 0 5 6] CCDig^. 2G>*J&ffl£$f-f 7? 

i ^n^i^^r, BBBE«*FF7-e£ 

i 7*xfe*a-f >*aB4 4fcac*3tB*fijrc-f>^ 
i 7 3^&*a^>^a»4 4^o[)a£aE36«a«)Td? k 5a:<* 

[OO 5 7] 3fc(Z. Hi 1 TSmmi 5S#BLT, 75 

^zl3l—$=l— v h i ofta>ipxatfa#itxsa>«(c 
ol^tkbtt*. dcr-i*. mi i iz^-r^ 3(z. as 

3 <t LT-hEHB«(D*a3l2 3 LXl^l^V3 

&-?z>tztb<bm%m&m'<&— >e i, 61 s^jset-s 

<bifclz. 4^0I=*B«ttBs<9 — >6 2£!MELTl* 

[00 5 8] f LT, Si 2WB1 3(Z^:-r^5(Z. 
±ES««i:K«fc«!lffi«a6 3, 6 4$MUc2ft 

— K6 5, 6 5*. tt«»tf>J6**ffilxT»tt3-hlcHr 
^KonHSBl^TBnrcBALTttBB^Ufett. 2ft 

1^6 3, 6 3&&tfi3±<D&m%mmm'<$— >6 

1 f 6 1 (r»«ttffl«6 6lCT«ftttfZ««-r*t* 
|Z. 2ttO^U-httEt*»6 5, 6 5CD^fRl-r^>3g 
Ili6 4, 6 4 SM3±fl)*HBffly<*->6 2 

icbbimm* e 7 izTBftttdsa-ra. 

i'[0059] #1^. Ei 4fz^-r^5fz. ±ES«H 
ot, 2ft^EiI : f^U-h6 5 l 65$, ^0)55® 

m*i6 3, 6 4ttts-r**iRiicHfS(De^^'e«jKL 

T. ffi»fflJBEtt**7XI4HS«PEBB?-8 ^3&:4fl^ 
^)E«B*6 8, 6 8-S#«MU ^^lzS®S@ 
6 3, 6 4^<i^C0<i^C0Em^ : f-6 8, 6 8-*l:» 

[ooeo] KDt^ at«3±(D*a«affl/<^— > 
6 2\tm*oE.mm=Fe a, es-<o^\^T^mmu 

64, 64- (8Bia2 9iW) IzS^^tLfc^^ 
T-Wtf, B^©Em6 8 f 6 8-*|Z#U**l£ 
^)T\ Hi 5IZ^"TJ:afZ2?lJOEmm^ L 6 8, 6 8- 




<D*f[pJir&a£®®*l6 4, 6 4 (3§Ili2 9, 2 9 t 

Si) Bi:8Mfi6 4, 6 4 £*FfTi::a«teaM* 7 i 
[006 i] Hi i 6Wii 7 ic^-r J: 5 

2^JOJEm^ : f L 6 8, 6 8-0»lRl"r*«jBffi«a6 4, 
6 4 (UU2 9, 29i«) Br=ttBma6 4, 
6 4i:¥frlC^mttSiJ«7 2^S^LT^fiJ^*tfc^a 

a«i^/N o ^->6 2^m^ic}$^-r^cfcaiwLT^. 

[0 0 6 2] Ett^^U- h6 SOttJBriPXtf 

[0 0 6 3] CCDcfc5(C. EHfllEIX? 7 (DM L 1 t 
X. mi 8fC^-rct5fw«.9JflDj!jDE?SEMl 7, 1 7--& 

i/yx;n 5, i s ••■*raMicE«-r*c tasteless 

[O 0 6 4] ffiflD^^vi^ h"v^ KlCOUT 

12 o£#bblti&0JT3£. zci-eii. gMfil2Jr 

ic 2 aioEaxT-ni 4 , 4 (Hic»ofc 2 MoftEEfta 1 
7, i 7-nBi3**Bfi«7 3 *j^dtLT. *a-r>^ 

3t»4 4 S*a-f >^5fiS&4 4 a fcftl-f >^3£»4 4 

**a-f >*aE»4 4 a, 4 4 b iz-r «fttg-r«fe 

^>^ttfe?Ll 2d, 12e. 5c, 5dM3 
a, 3bB*LT2*0-f>*«8^?2 5a r 2 

[006 5] Z<D<fc ? CtlcJcoT. #*a-f > 

[0066] &as. ffm^cDm^iPj^iE 

ft*lRjO)Kffi (d 3 3^rS)C0^^) £flH^>T>£5x 
7^ «#*fiJtra*|S30>Kffi (d 3 1 

*ci:A«-e** 0 JtfEjll£«-ei*. yxyuco^p 
*«l*ff«**OK«*filiH«i±lzLfc1f-f Ki/i- 

[O 0 6 7] 

x ^ h^-> Kigali*, 2^ja>EE«**Ma)*BE«*^ 
OBSSSlc-ttL-FixaBKBaS^JiEL. *M*^$Ua> 
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Mn-r««aaa>4ia*a«*«ukflE)ftBE**T-9oniii= 

B'ao>«B«a«sa±icaR(DS«*?a)9gsAfqi^ 

«*3h.fcffl»j«ai::»«Lfc0-e. EUisiKicsfli-r^ 
fl3su«a&tf*a«aa>ausL3^H*fc3a:y. £§:£x§& 

[0 0 6 8] 11*52^^517 KClcfctL 

*a«as^*Lri^*©-e. ®^cDjEmm^3ti/<ssij 
-■«a©»HJU3ft«a*i=fty. »ns*ifc»©E 
<©xs©l»BMb - *«ya>fii±*H*cfc35<-e**. . 

[0 0 6 9] R*a30)-f^i?i7 K(D»a* 

a«c«fe*Ltf. »«±rc**>Bai«a/iM*-->*»jst 
l, «tL^tLHaai=aii«a«»AL«:2 4ka>Eax 

6 2ttOEWf?l/- h&tf*a±Offlfil«affl/<* 

- >£^Ot°^T*P3B5lC^BrtaXLT. 2ftCDffm 

ff««*r=»ii-r*4:w»iz % *tt±a>«sj«aji!/<* 
— >*#ffi«*^-«o>ttffi«a«»«-r*fl3sij«ai3» 
fij-r^or*. «a<D»fflL**w*izfcy % «ax»©m 

4*»*-#«y©B-hta*ct36«-e#* 0 
[o o 7 o] h*?4^>^vi^ Koaa^ 

«affl/<*— >*BrS<Dtr^^-ei^B*|zfflBfinxLfc 

sl 2oa>s«M?>ininiii=»nr«aBaa(raa-r« 
=*a«a£ £ *««tt«m*«*xi*Mrr * 
a*f=Ma*a£M-ee« aattaouu l4,hjiu= 
ay\ #«yaxrti±t 

[OO 7 1 ] H*^5(D-f>^vx^ KOM* 

- hmucaft©E«*^o)ws*iRii=*a*affl/<* — 

' t*. *a«as»JBi^»ic5iairci*«-c*. -it 
&ati* ■ #«y©a±*B*ci:*«-e*«. 

[0 0 7 2] ffi*3!6CD-f >^vii KtDB&A' 

- hraiz«iBfiinxftrc»ws*Lftt^*-cf*aai*^« 
u c©*a*rti=*a«affl/<*— >*»«Lfc(D 

**Ltti^*afiasa«T^. --Ji®aa>a*ajL3&<f8# 

SMU-rsc -■a>xaa>«Kft-#«ya>« 

[007 3] BjRS7^^vi«; K^^ K<D»a* 



(9) ^tH^ 8- 1 0 8 5 3 4 

V 



<3Deyf-e«iiLfcfl>^ fcEss^joEsst^se 

ut^t^. MMHt*B4^i:*<T?**. 
[0SOfBifi£R0J] 

[0 2] Hi CDaftSMSB 

[03] BlOA-A»t»5iSH 

[H4] llOB-Bai:jB3MM 

[05] t^^jlx— ^ htainx&zm^TXig 

[me] Hi«a>Rwi=«r*»«i=E**^u— h 

[07] R6<DC-CflUz»?KBB 
[08] SXSa>KWlz«-r*E«*^^u— hfflWrJn 
XftOttfllOftaB 
[09] 0 8©D-D«lc»5»rffiH 

[01 o] Knm*&\&zts xj\s(DtfvT<z>mBM\zi*-f 
£R0J0 

[01 1] 7^il-^ir^ bCD^OMJUkTSm^L 

Txa(DRwrc«-r«*«a>»aH 
[01 2] Hxaa>K«t«"r*aME«cff«**^u- 

K*»*Lfcttffl(D»«B 

[01 ] 



as 




23 



[01 3] 01 2 0>®7 ikBttftKBB 

[01 4] i^xaoiawfzft-rsEaai^^u— h«Bf 
[015] HxsoHWfctft-r^^aBffifflawttSM* 

*Rl+fcttBO)«aB 

[016] Bxs(Dttwirtt-r*«6a>«a«affl»«tt 

eW^SltfettBOCHfiB 
[01 7] 01 6a>E-E«lc»3KBB 
[018] E«*^JXtf-/X;bO)tr^^a>*6(DW(DR 

nrzft-r«s»»ft«HSB 
[01 9] HMmz&Tzmitmm+wimm 

[02 0] flfeO-f >^S?x^ K<DRWI3«-T*» 
[^#CDRBJ] 

1 - -7^al- ? K 2-iSiar7h, 3 — 
37^AS. 12-lil n 3-»jRUW*JSflH?. i 

2 1 -»«9I. 2 2-llltfl. 2 3-4M 2 4- 
£ta*B. 2 7-Mltt 2 8, 2 9-eitS, 6 
1 -«SU«affi/<* — 6 2-JtMHfl/O-^ 
6 3, 6 6 5-Et«^?l/-K 6 
6, 6 7-||ttlW. 6 8-EW*. 



[03] 




[04] 




(11) W ^8-1 08 5 3 4 




[^1 5] [Hi 6] 




[Hi 8] 

[Hi 7] 
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(12) 



8-108534 



[g]2 0] 




25b 25a 
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